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Description 

Field of the Invention 

This invenlion generally relates to the art of elect ri- s 
cat connectors and. particularly, to a sealed electrical 
connector assembly of the insulation displacement type. 

Background of the Invention 

10 

Electrical connectors are used in a wide variety of 
applications, including applications wherein the connec- 
tor must be sealed from the environment or the sur- 
roundings within which the connector is used. In fact, 
some connectors must be waterproof in order to seal 
and protect the interior components of the connector. 
For instance, waterproof connectors are used in under- 
ground applications such as in conjunction with irriga- 
tion valves. Waterproof or sealed connectors also are 
used in controls, pumps and the like for marine applica- so 
tions. Environmentally sealed connectors also are wide- 
ly used in automotive or other vehicular applications. 

Reference is made for ex. to EP-A-0 631 344 and 
toUS-A-4 954 098. 

A type of sealed or waterproof connector for termi- 25 
nating electrical wires is called a splice or tap connector. 
Such connectors often require the wire ends to be 
pushed into openings in one end of the connector until 
they are properly positkxied within the connector The 
wires are then forced into interengagement with a con- 30 
tact element which electrically interconnects or splices 
the wires together. 

Still further, splice or tap connectors often are pro- 
vided as insulation displacement connectors. Insulation 
displacement connectors are used to interconnect elec- 3s 
trical wires which have conductors surrounded by an 
outer insulating layer. The conductive contact element 
of the connector is effective to cut through the insulating 
layers of the wires and make contact with the central 
conductors of the wires without stripping the insulating 
layer from the wires or crimping a terminal to the bare 
wire. 

Heretofore, a typk;al sealed connector of the char- 
acter described, particularly a waterproof connector, fills 
an internal space of the connector housing with a wa- 
terproof grease or gel to make the connector impervious 
to the ingress of moisture. Problems have been encoun- 
tered with these types of connectors because the wa- 
terproof greases or gels can wash out of a connector 
over time, and the connector, thereby, loses its sealing so 
capabilities. Furthermore, secondary filling operations 
may be lime-consuming and expensive, adding to the 
cost of an otherwise simple and inexpensive connector 

The present invention is directed to solving these 
problems and providing a very simple but very effective ss 
sealed electrical connector, particularly a connector of 
the insulation displacement type. 



Summary of the Invention 

An object, therefore, of the invention is to provide a 
new and improved sealed electrical connector assembly 
for interconnecting two or more electrical wires. The 
connector assembly nnay be of the insulation displace- 
ment type for interconnecting two or more insulated 
electrical wires. 

In the exemplary embodiment of the inventk>n, the 
connector assembly includes a dual-durometer body 
having a relatively rigid plug portion and a relatively re- 
silient or pliable sealing portion with corresponding 
channels In the portions tor receiving the wires. A con- 
ductive contact element is movably mounted within the 
rigid plug portion of the body and is adapted to displace 
the insulating layer and electrically interconnect the 
wires. A relatively resilient or pliable sealing cover is 
adapted to telescope with the body and to cover the rigkd 
plug portbn and the contact element. The body and cov- 
er have complementary interengaging latching seal 
means to retain the body and cover in an interengaged 
sealed condition. 

As disclosed herein, the rigid plug portion of the 
body includes a slot intersecting the channels and 
adapted for movably mounting the contact element. The 
resilient sealing portion of the body includes sealing 
means in the form of flexible ribs or convolutksns integral 
with the resilient portion and embracing the wires. The 
rigid plug portion is fabrbatsd of a relatively high durom- 
eter thermoplastic material and the resilient sealing por- 
tion is fabricated of a relatively low durometer thermo- 
plastic matehal. The complementary interengaging 
latching seal means between the body and cover are 
formed by interengaging convolutrans. 

Another feature of the inventbn contemplates the 
provision of tethering means interconnecting the sealing 
cover with the sealing portion of the body. In addition, 
the cover, the sealing portion of the body and the teth- 
ering means may all be integrally fabricated of the low 
durometer thermoplastic material. 

Other objects, features and advantages of the in- 
ventk>n will be apparent from Ihe following detailed de- 
scription taken in connectbn with the accompanying 
drawings. 

Brief Description of the Drawings 

The features of this invenlion which are believed to 
be novel are set forth with partk:ularity in the appended 
claims. The invent k>n, together with its objects and the 
advantages thereof, may be best understood by refer- 
ence to the following description taken in conjunctkxi 
with the accompanying drawings, in which like reference 
numerals identify like elements in the figures and in 
which: 

FIGURE 1 is a perspective view of a sealed electri- 
cal connector assembly embodying the concepts of 
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the invention, with the cover fully assembled to the 
body; 

FIGURE 2 is an exploded perspective view ot the 
connector assembly, with the contact element re- 
moved from the body and the cover disassembled 
from the body; 

FIGURE 3 is a vertical section taken generally along 
line 3-3 of Figure 1 ; 

FIGURE 4 is an exploded vertical section of the 
components as depicted in Figure 3; and 
FIGURE 5 is a top plan view of the disassembled 
body and cover, showing a clear illustration of the 
tethering means therefor. 

Detailed Description of the Preferred Embodiment 

Referring to the drawings in greater detail, and first 
to Figures 1 and 2, the invention is directed to a sealed 
insulation displacement connector assembly, generally 
designated 10, for interconnecting two or more insulated 
electrical wires 12. As shown, the specific connector is 
adapted for interconnecting three electrical wires. Each 
wire includes a central conductor 12a eun-ounded by an 
outer insulating layer or cladding 1 2b. Connector as- 
sembly 1 0 is of a very simple and inexpensive construc- 
tion and, generally, includes three main parts, namely: 
a dual-durometer body generally designated 1 4; a rel- 
atively resilient sealing cover, generally designated 16; 
and a plate -like conductive contact element, generally 
designated 18. 

More particularly, dual-durometer body 14 of con- 
nector assembly 10 includes a relatively rigid plug por- 
tion 20 and a relatively resilient or pliable sealing portion 
22. Rigid plug portion 20 is fabricated of a relatively high 
durometer themnoplastic material and resilient sealing 
portion 22 is fabricated of a relatively low durometer 
thermoplastic nnaterial. In fabrication, the plug portion 
can be molded first, with the sealing portion subsequent- 
ly insert-molded to the plug portion to fomn a unitary du- 
al-durometer body Alternatively, the plug portion can be 
adhesively fixed or othenvise joined to the sealing por- 
tion at an interface 23. Wire-receiving passages or 
channels 24 are formed into the body, as will be more 
clearly seen hereinafter. 

Conductive contact element 18 of connector as- 
sembly 10 is movably mounted on rigid plug portion 20 
of body 14 by inserting the contact element into a slot 
26 (Fig. 2) in the direction of arrow "A". The contact el- 
ement is plate-like and includes three notches or slots 
28 which cut through insulation 12b of wires 12 so that 
the sides of the notches etectrically engage central con- 
ductors 12a of the wires to interconnect or spice the 
wires together. 

Sealing cover 16 of connector assembly 10 is 
adapted to telescope with body 1 4 and to cover plug por- 
tion 20 of the body and contact element 18. The cover 
is in the form of a cap and defines an internal,, closed 
cavity 30 (Fig. 2) for receiving the body with a mouth 32 



communicating with the cavity for inserting the body 
thereinto. Cover 16 is tethered to body 14 by a tethering 
cord 34 integral with and joining the cover and the seal- 
ing portion of the body In fabrication, the cover, resilient 
5 portion 22 of the body and the tethering cord all are in- 
tegrally fabricated or molded of the low durometer ther- 
nr>oplastic material. 

Referring to Figures 3 and 4 in conjunction with Fig- 
ures 1 and 2, it can be seen that wires 1 2 are inserted 
10 into channels 24 until the wires abut against an internal 
surface 36 of rigid plug portion 20 of body 1 4. It also can 
be seen how slot 26 in the rigid plug portion of the body 
intersects the channels so that conductive contact ele- 
ment IS can be moved to displace the insulation of the 
'5 wires and interconnect or splice the wires together. 

Generally sealing portion 22 of body 1 4 includes 
sealing means in channels 24 tor embracing or partially 
engaging wires 12. In particular, the sealing means are 
defined by flexible ribs or convolutions 38 molded on an 
20 internal surface of the channels and molded integrally 
with the resilient portion of the body. The ribs resiliently 
surround the wires and seal the wires and the interior of 
the connector from the environment. 

As seen most clearly in Figure 4, body 1 4 and cover 
2S 16 have complementary interengaging latching seal 
means to retain the body and cover in an interen gaged 
seated condition. In particular, ribs or convolutions 40 
are molded integrally with the outside of resilient sealing 
portion 22 of body 14, and grooves 42 are molded inte- 
30 grally on the inside of resilient cover 16. After wires 12 
are inserted inio channels 24 of body 14 in the direction 
of arrow 'B* (Fig. 4), and contact element 18 intercon- 
nects the wires by movement in the direction ot arrow 
'A", this subassembly is inserted into resilient cover 16 
3S in the direction of arrow "C" (Fig. 4). 

The fully assembled connector is shown in Figure 
3 wherein it can be seen that ribs or convolutkxis 40 
about the outside of resilient sealing portion 22 of the 
body are seated in corresponding grooves or convolu- 
te tions 42 on the inside of the cover. The cover should be 
dimenskxied to allow ready insertion of the body and at 
the same time to provide a good seal between ribs 40 
and grooves 42. This convoluted rib-and-groove con- 
struction not only provides a seal means but also pro- 
45 vides a complementary interengaging latching means 
to retain the body and cover in an interengaged sealed 
condition as shown in Figures 1 and 3. Outwardly pro- 
jecting ribs 44 also may be molded integrally with cover 
16 to facilitate gripping the resilient cover and assem- 
so bling the connector. 

l_astly, Figure 5 shows how cover 16 is joined to re- 
silient sealing portion 22 of body 14 by tethering cord 
34. As stated above, rigid plug portion 20 of the body 
first is fabricated, as by molding, and then the relatively 
ss resilient sealing portion 22 of the dual-durometer body 
is insert-molded or otherwise joined to the relatively rigid 
plug portion. However, with cover 16 joined to the resil- 
ient sealing portion of the body by tethering cord 34, the 
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entire subassembly of the cover, the tethering cord and 
the resilient sealing portion can be insert-molded or 
joined to the rigid plug portion of the body in a simple, 
cost effective singular operation. The only remaining as- 
sembly step is to insert (he conductive (metal) contact 5 
element 1B into slot 26 in the rigid portion of the body, 
and the connector assembly is then ready to receive and 
splice wires 12. The assembly and termination steps 
thus afforded by connector assembly 1 0 are remarkably 
simple. 

It will be understood thai the invention may be em- 
bodied in other specific forms without departing from the 
scope of the appended claims. The present exannptes 
and embodiments, therefore, are to be considered in all 
respects as illustrative and not restrictive, and the inven- 
tion is not to be limited to the details given herein. 



Clalnrts 

20 

1. A sealed insulation displacement connector (10) for 
interconnecting two or nrwre insulated electrical 
wires (12), comprising: 

a dual-duromeler body (14) including a relative- 2S 
ly rigid portion (20) and a relatively resilient por- 
tion (22) with at least two channels (24) in the 
portions for receiving the wires; 
a conductive contact element (IB) movably 
mounted on the rigid portion of the body and 30 
adapted to displace the insulation (12b) and 
electrically interconnect the wires; 
a relatively resilient cover (1 6) adapted to tele- 
scope with the body (1 4) and to cover the rigid- 
portion (20) thereof as well as said contact el- 3S 
ement (18); and 

said body (14) and cover (16) having comple- 
mentary interengaging ribs and grooves 
(40,42) for retaining the body and cover in a 
sealed condition. 

2. The connector of claim 1 wherein said rigid portion 
(20) of the body (14) includes a slot (26) intersecting 
the channels (24) and adapted for movably mount- 
ing Ihe contact element (18). 

3. The connector of claim 1 wherein said resilient por- 
tion (22) of the body (14) includes integral flexible 
sealing ribs (38) in the channels (24) for embracing 
the wires (12). 

4. The connector of claim 1 wherein said relatively rig- 
id portion (20) of the body (14) is fabricated of poly- 
propylene material. 

ss 

5. The connector of claim 1 wherein said relatively re- 
silient portion (22) of the body (14) is fabricated of 
thermoplastic elastomeric material. 



6. The connector of claim 1 wherein said cover (15) 
includes an internal cavity (30) for receiving the 
body (14) with a mouth (32) communicating with the 
cavity for inserting the body thereinto. 

7. The connector of claim 1 , Including tethering means 
(34) interconnecting the cover (16) with the resilient 
portion (22) of the body (14). 

B. The connector of claim 7 wherein said cover (16), 
the resilient portion (22) of said body (14) and said 
tethering means (34) all are integrally fabricated of 
synthetic rubber material. 



PatentansprOche 

1. Abgedichteter Verbinder (10) mit Schneidklemme 
2um Verbinden von zwei oder mehreren isolierten 
elektrischen Leitungen (12). mit: 

einem Korper (14) mit zweierlei Harten. der ei- 
nen relativ steifen Abschnitt (20) und einen re- 
lativ elastischen Abschnitt (22) mit wenigstens 
zwei Kanalen (24) in den Abschnitten zum Auf- 
nehmen der Leitungen umfaBt; 
einem leitfahigen Kontaktelement (16), das be- 
weglich an den steifen Abschnitt das Korpers 
HDontiert isl um die Isolation (12b) zu entfernen 
und die Leitungen elektrlsch zu vertsinden; 
einer relativ elastischen Abdeckung (16), die 
sich mit dem Korper (14) zusammenschieben 
Ia3t und sowohl den steifen Abschnitt als auch 
das Kontaktelement (18) abdecken kann; und 
komplementar ineinandergreifende Rippen 
und Nuten (40, 42) an dem Korper (14) und der 
Abdeckung (16), um den Korper und die Ab- 
deckung in einem abgedk:hteten Zustand zu 
hatten. 

2. Verbinder nach Anspruch 1 , bei welchem der steife 
Abschnitt (20) des Korpers (14) einen Schlitz (26) 
umfa3t, welcher die Kanale (24) schneidet und das 
Kontaktelement (16) beweglich befestigt. 

3. Verbinder nach Anspruch 1 , bei welchem der ela- 
stische Abschnitt (22) des Korpers (14) integrierte 
flexible Dichtrippen (38) in den Kanalen (24) um- 
faOt, um die Leitungen (12) zu umgeben. 

4. Vert3inder nach Anspruch 1 , bei wetehem der relativ 
steife Abschnitt (20) des Korpers (14) aus Polypro- 
pylen hergestellt ist. 

5. Vertainder nach Anspruch 1 , bei wetehem der relativ 
elastische Abschnitt (22) des Korpers (14) austher- 
moptastischem Elastomer hergestellt ist. 
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6. Verbinder nach Anspruch 1 , bei welchem die Ab- 
deckung (16) eine innere Kammer (30) umlaOt. um 
den Korper (14) mit einer Oftnung (32) aulzuneh- 
men, die mit der Kammer zum Einsetzen des Kor- 
pers in Verbindung sleht. 

7. Verbinder nach Anspruch 1 , be! welchem eine Hal- 
teeinrichtung (34) die Abdeckung (16) mrt dem ela- 
stischen Abschnitt (22) des Korpers (14) verbindet. 

8. Verbinder nach Anspruch 7, bei wetehem die Ab- 
deckung, der etastische Abschnitt (22) des Korpers 
(14) und die Halteetnrichtung (34) einheitlk:h aus 
synthetischem Gummi hergesleitt sind. 



Revendications 

1. Connecteur autod6nudant, 6tanche. (10) destine k 
interconnecter au moins deux fits dlectrk^ues isolds 
(12), comprenant : 

un corps (14) ^ deux duretes comprenant une 
partie (20) relativement rigide et une partie (22) 
relativement ^lastique avec, dans les parties, 
au moins deux conduits (24) destines k rece- 
voir les fils ; 

un 6!6ment (18) de contact conducteur monle 
mobile sur la partie rigide du corps et apte k 
d6nuder f'isolant (12b) et 6 interconnecter 6lec- 
triquement les fils ; 

un 6lement de recouvrement (16), relativement 
diastique, apte k s'emboftersur le corps (14) et 
k couvrir aussi bien la parlie rigide (20) que ledit 
6\6mer\X (18) de contact ; et 
ledft corps (14) et r6i6ment de recouvrement 
(16) comportant des nervures et rainures (40, 
42) de cooperation mutuelle complementaire, 
destinies k maintenir le corps et r6l6ment de 
recouvrement dans un dtat dtanche. 
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iadite partie (22) relativement diastique du corps 
(14) est fabriqu^e de mati^re k base d'dlastomdre 
thermopla&tique. 

Connecteur selon la revendicatton 1 , dans lequel 
ledit 6l6ment de recouvrement (16) comprend une 
cavrte interne (30) destin6e k recevoir le corps (14). 
une embouchure (32) communicant avec la cavity 
pour y introduire le corps. 

Connecteur selon la revendk;ation 1 , comprenant 
un moyen (34) de liaison reliant r6l6ment de recou- 
vrement (16) k la partie ^lastk^ue (22) du corps (1 4). 

Connecteur selon la revendication 7, dans lequel 
ledit dl^ment de recouvrement (16), la partie 6)as- 
tique (22) dudit corps (14) et tedit moyen (34) de 
liaison sont tous fabriquds d'une seule pt^e de ma- 
nure k base de caoutchouc synth^tique. 



Connecteur selon la revendicatbn 1, dans lequel 
ladrte partie rigide (20) du corps (14) comprend une 
fente (26) coupant les conduits (24) et qui est con- 
gue pour un rDonlage mobile de r616ment (18) de 
contact. 
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3. Connecteur selon la revendicatkxi 1, dans lequel 
ladrte partie diastique (22) du corps (14) comprend. 
dans les conduits (24), des nen/ures souples int6- so 
grees (38) d'^tanchelte destinies k embrasser les 

fils (12). 

4. Connecteur selon la revendicatkxi 1 , dans lequel 
ladrte partie (20) relativement rigide du corps (14) ss 
est fabrk^u^e de mati^re k base de polypropylene. 



5. Connecteur selon la revendlcatk)n 1, dans lequel 
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